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EXECUTIVESUMMARY:

Themodeledavailable groundwater for the relevant aquifers of Groundwater Management
Area 4 the Bone SpringVictorio Peak, Capitan Reef Complex, Edwardsinity (Plateau),
Igneous, Marathon, and West Texas Bolsons atprs? are summarized by decade for use

for the groundwater conservationdistricts (Tables1,3,5,7,9, and11) andin the regional
water planning process (Tables 2, 4, 6, 8, 10, and 12)). The modeled available groundwater
estimates are:

1 101,400 acre-feet per yearin the Bone Spring-Victorio PeakAquifer,
8,163 acre-feet per year in the CapitanReefComplexAquifer,
1,394 acre-feet per year in the Edwards-Trinity (Plateau)Aquifer,

1
1
1 11,331to 11,336 acre-feetperyearin the IgneousAquifer,
1 7,327 acre-feet per yearin the Marathon Aquifer, and

)l

57,75410 58,580 acre-feet per year in the West TexasBolsonsAquifer (SaltBasin
and Presidio and Redford Bolsonscombined).

Within the West Texas Bolsons Aquifer in Culberson County GGl modeled available
groundwater for Lobo Flat, Wildhorse Flat, andMichigan Flat are:

1 11,087to 11,112 acre-feetperyearin LoboFlat,and
1 24,422t0 24,638 acre-feet per yearin Wildhorse Flat.

The modeled available groundwater estimates were extractefilom results of model runs
usingthe following groundwater availability modelsand alternative models:Bone Spring-
Victorio Peak,EasternArm of the CapitanReefComplex,Edwards-Trinity

(Plateau), Igneous and West Texas Bolsons (Wild Horse Fldichigan Flat, Ryan Flat, and
Lobo Flat), and West Texas BolsongPresidio and Redford) aquifers.
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Analytical methods were used to calculate the modeled available groundwater for the
Capitan Reef Complex Aquifer in Culberson County and for the tdthon Aquifer. The
explanatory report and other materials submitted to the Texas Water Development Board
(TWDB) were determined to be administratively complete on October29, 2021.

REQUESTOR:
Groundwater ConservationDistrict membersof Groundwater ManagementArea4.

DESCRIPTIONOFREQUEST:

In the Resolution for Adoption of Desired Future Conditions for the Aquifers in Groundwater
Management Area 4lated June 17, 2021, the District Members of Groundwater
Management Area 4 provided the TWB with the desired future conditions of the relevant
aquifers in Groundwater Management Area 4. The 2021 desired future conditions are
identical with the 2016 desiredfuture conditions, and are reproduced below:

Brewster County Groundwater Conservation District } ¢ mp mZ¢mnemnQ
1 3feetdrawdown for the Edwards-Trinity (Plateau)Aquifer.

1 10 feet drawdown for the IgneousAquifer.
1 O-foot drawdown for the Marathon Aquifer.
)l

O-foot drawdown for the CapitanReefComplexAquifer.

Culberson County Groundwater Conservation District } ¢ mp mZ¢moemnQ
1 50 feetdrawdown for the CapitanReefComplexAquifer.
1 78 feetdrawdown for the [Salt Basinportion of the] West TexasBolsonsAquifer.
1 66 feet drawdown for the IgneousAquifer.
Hudspeth County Underground Water Conservation District No.1f ¢ mpnmZ¢mnoemnQ

1 O-foot drawdown for the Bone Spring-Victorio PeakAquifer, averagedacrossthe
portion of the aquifer within the boundaries of the District.

JeffDavis County Underground Water Conservation District § ¢ mpmZ¢momn(
1 20 feet drawdown for the IgneousAquifer.

1 72feetdrawdown for the [Salt Basinportion of the] West TexasBolsonsAquifer.

Presidio County Underground Water Conservation District } ¢ mpnmZ¢memnQ

1 14 feet drawdown for the IgneousAquifer.
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1 72feetdrawdown for the [Salt Basinportion of the] West TexasBolsonsAquifer.

1 72feetdrawdown for the Presidio-Redford Bolson[portion of the West Texas
Bolsons].

The following stipulations from the 2016 desired future conditions also apply to the 2021
desired future conditions.

0) 1

OAODT T OA Ofcationk fiothAn® ONDB At DéceMer’s(PHIEE

December 8, 2017, and February 5, 2018 the Groundwater Management Area 4
Chair,Ms.JanetAdams,indicated the following preferencesfor calculatingmodeled
available groundwater volumesin Groundwater ManagementArea4:

T

For the Bone SpringVictorio Peak Aquifer (Hudspeth County), the TWDB
will use the results reported in GAM Run 1061 and the assumptions
describedin GAMTask10-006;

For the Capitan Reef Complex Aquifer (Brewster and Culberson countjes
the TWDB will use the Capitan Reef Complex Aquifer (Eastern Arm)
groundwater availability model for Brewster County and the analytical
approach (AA 0908) for Culberson County. For Brewster County we will
use 2005 as the baseline year and for Culbers@ounty we will use the
assumptions described in AA 09D8. The TWDB will assume the desired
future condition in Brewster County is met if the average simulated
drawdown valueis within 3 feet.

For the EdwardsTrinity (Plateau) Aquifer (Brewster County), the TWDB
will use the single layer groundwater flow model for the EdwardsTrinity
(Plateau) and Pecos Valley aquifers, with 2005 as the baseline year and
the assumptionsdescribed in GRLO-048.

For the Igneous Aquifer and Salt Basin Portion tfie West Texas Bolsons
Aquifer (Brewster, Culberson, Jeff Davis, and Presidio counties), the
TWDB will use the Igneous and West Texas Bolsons aquifers
groundwater availability model, with 2000 as the baseline year and the
assumptionsdescribedin report GR10-037 MAG.

For Presidio and Redford Bolsons portion of the West Texas Bolsons
Aquifer, the TWDBwill usethe West TexasBolsonsAquifer (Presidio and
Redford Bolsons) groundwater availability model, with 2008 as the
baselineyear.
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1 The Red Light Draw, Green River Valley, and Eagle Flat portions of the
West TexasBolsonsAquifer are considerednon-relevant for the purposes
of joint planning because there are no groundwater conservation districts
with jurisdiction over this portion of the minor ANOE A£A 08 6
METHODS:

The desired future conditions for the Bone Spring/ictorio Peak, Capitan Reef Complex
(Culberson and Brewster counties), Marathon, Igneous, Edwardginity (Plateau), and
West Texas Bolsons (Wild Horse Flat, Michigan Flat, Ryan Flat, and Lobo Flat) aquifers are
identical to the ones adopted in 2016, and the applicable groundwater availability models
and analytical methodologyto calculatemodeledavailable groundwater are unchanged.
With the exception of the West Texas Bolsons Aquifer (years 2060 and 2070, where
modeled available groundwater increased slightly), the modeled available groundwater
volumes presented for those aquifers are the same as those shown in @revious

analytical assessments and model runs GAM Task 16061 (Oliver, 2011c), AA 0908
(Wuerch and Davidson, 2010), AA 099 (Thorkildsen and Backhouse, 2010), GAM Run 40
048 (Oliver, 2012), and GAM Run 2037 (Oliver, 2011a), and GAM Run 1036 (Oliver,
2011b), GAM Run 1830 (Boghici and Bradley, 2018), and GAM Run 480_Addendum
(Wade,2020).

Where analytical aquifer assessmentsvere used,modeledavailable groundwater volumes
were determined by summing estimates of effective recharge and the chanigeaquifer
storage.SeeFreezeand Cherry (1979,p.365) for details regarding this analytical method.

Where groundwater availability models were used, the TWDB identified groundwater

pumping scenarios that could achieve the adopted desired future conditignn

Groundwater Management Area 4. The TWDB extracted simulated water levels for baseline

years (see Parameters and Assumptions section for more information) and subsequent

decades. The simulated drawdowns in all active model cells were averaged by aquife

each county and groundwater conservation district. If water levels dropped below the base

I £/ OEA 11T AAl AAI1 O AOOEI ¢ OEA DPOAAEAOEOA OEI O
instances, dry cells were included in drawdown averages; iother instances, they were not.

3AA OEA OOAOAI AOAOO AT A 1 0OOO0I POET T 66 OAAOQEII
cellsin eachof the model runs.

The calculated drawdown averages compared well with the desired future conditions and

verified that the desired future conditions adopted by the districts can be achievedwithin

the assumptionsand limitations associatedwith eachgroundwater availability model.

Modeled available groundwater volumes were determined by extracting pumping rates by
decadefrom the model results using ZONEBUDGEVersion 3.01(Harbaugh,2009). Annual
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pumping rates were divided by county, river basin, regional water planning area, and
groundwater conservationdistrict within Groundwater ManagementArea4 (Figures1
through 13 and Tables1 through 12).

Modeled Available Groundwater and Permitting

#EADOAO oo 1T &£ OEA 4AAO 7AO0AO #1 AA AAEET AO
estimated average amount of water that may be produced annually to achieve a dedl

future condition. Groundwater conservation districts are required to consider modeled
available groundwater, along with several other factors, when issuing permits in order to
manage groundwater production to achieve the desired future condition(s). Téother

factors districts must consider include annual precipitation and production patterns, the
estimated amount of pumping exempt from permitting, existing permits, and a reasonable
estimate of actual groundwater production under existing permits.

PARAMETERSAND ASSUMPTIONS:
Bone3 DPOET CZ &R AyliferE |
1 The previous modeled available groundwater (Boghici and Bradley, 2018, Oliver,
2011c) was calculated using three separate flow models run under a variety of

climatic and pumping scenarios. Sedutchison (2008) for assumptions and
limitations of the three groundwater flow models.

1 The models have one layer representing the Bone Springctorio Peak Aquifer,
aportion of the CapitanReefComplexAquifer, and the Diablo Plateau.

91 Hutchison (2008) ran all three models using pumping ranging from 0 to 125,000
acre-feet per year and climatic information from tree ring data ranging from
1000 to 1988.

1 The results of the 144 simulations were plotted to establish a relationship
between pumping and dawdown (Hutchison, 2010). Modeled available
groundwater was the sum of net pumping and the estimated irrigation return
flow (approximately 30 percent of the net pumping, according to the Hudspeth
County Underground Water Conservation District No. 1) foraech desired future
condition. Additional information on the application of irrigation return flow is
describedin GAMRun 10-061 MAG(Oliver, 2011c).

1 Because the analysis used was statistically based, the starting and ending period
can apply for any 50year planning horizon. Therefore, we applied the values to
2020 to 2060 (2020 to 2070 for the RegionalWater Planning Area (RWPA)table.
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Capitan Reef Complex Aquifer (Brewster County only)

1 Version 1.01 of the groundwateravailability model of the Eastern Arm of the
Capitan Reef Complex Aquifer was used, with a baseline year of 2005. See Jones
(2016) for assumptionsand limitations of the groundwater availability model. A
new model run simulation was completed to determinenodeled available
groundwater that achievedthe desired future condition.

1 The model has five layers: Layer 1, the Edwardkrinity (Plateau) and Pecos
Valley aquifers; Layer 2, the Dockum Aquifer and the Dewey Lake Formation;
Layer 3, the Rustler Aquifer; Layer 4, aconfining unit madeup of the Saladoand
Castile formations, and the overlying portion of the Artesia Group; and Layer 5,
the Capitan Reef Complex Aquifer, part of the Artesia Group, and the Delaware
Mountain Group. Layers 1 through 4@ intended to act solely as boundary
conditions facilitating groundwater inflow and outflow relative to the Capitan
ReefComplex Aquifer(Layer 5).

1 The recharge used for the model simulation represents average recharge from
1931 through 2005 (last year ofmodel calibration).

1 Available water-level data from 2005 to 2010 for the Capitan Reef Complex
Aquifer indicates that water level changes have been minimal. Therefore,
applying the clarifications received from the Groundwater Management Area 4
on December 7, 2017, we concluded that a 206f-2055 predictive simulation is
equivalentto a2010-to-2060 predictive simulation.

1 Desiredfuture conditions were assumedmet when the averagedrawdowns
were within 1 foot of the adopted desired future condition.

1 Drawdowns were averagedover the official aquifer extent.
1 All active model cellswere included in drawdown averaging.

1 Usedapredictive run that included modeled available groundwater volumes
from cycle 2 of the desired futureconditions process from neighboring
groundwater managementareas3 and?.

1 Gridfile vintage: 01/06/2020.

Capitan Reef Complex Aquifer (Culberson County only)

1 There is no groundwater availability model for the Capitan Reef Complex Aquifer
in CulbersonCourty.
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1 Theannualtotal pumping estimateswere calculatedasthe sum of the annual
effective recharge amount and the annual volume of water depleted from the
aquifer basedon the desiredfuture condition.

1 Rechargewasassumedto be evenly distributed acrossthe outcrop of the
aquifer.

1 Effective recharge estimates were based on springflow and surface hydrology,
groundwater pumpageand water-level changesand precipitation estimates.

1 Annual volumes of water taken from storage were calculatebly dividing the
total volume of depletion, based on the desired future condition, by 50 years. For
this report, we assumedthe 50 yearswas 2010 to 2060.

1 Calculatedwater-level declineswere assumedto be uniform acrossthe aquifer
within its footprint area, and these calculated watetevel declines did not
exceedaquifer thickness.

1 Adetailed description of all parametersand assumptionsis availablein AA09-
08 (Wuerch andothers,2011).

%A x A OA OZ@®ladal) AQuidler (Brewster County)

1 The alternate groundwater flow model for the EdwardsTrinity (Plateau) and
Pecos Valley aquifers was used for the desired future condition simulations. This
model is an update to the previously developed groundwater availability model
documented inAnaya and Jones (2009). See Hutchison and others (2011) and
Anayaand Jones(2009) for assumptions andimitations of the model.

1 The groundwater model has one layer representing the Pecos Valley Aquifer and
the Edwards Trinity (Plateau) Aquifer. In the relatively narrow area where both
aquifers are present,the model is alumped representation of both aquifers.

1 The recharge used for the model simulation represents average recharge as
describedin Hutchison and others (2011).

1 PerClarification Letter 2017-1208, TWDBused 2005 asthe baselineyear for
predictive model runs and drawdown averaging.

1 Timeinterval for drawdown averagingwas 2005-2060.

1 Desiredfuture conditions were assumedmet when averagedrawdowns are
within 1 foot of the adopted desired future conditions.

1 Drawdowns were averagedover model extent.
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T

Dry model cellswere excludedfrom A O A x A | averaQirdy.

Useda predictive run that included modeled available groundwater volumes
from cycle 2 of the desired futureconditions process from neighboring
groundwater managementareas?2, 3, and’.

Grid file vintage: 08/26/2015.

Igneous Aquifer

1

Version 1.01 of the groundwater availability flow model for the Igneous and
parts of the West Texas Bolson aquifers was uséat this analysis with year
2000 asbaseline.SeeBeachand others (2004) for assumptionsand limitations
of the model.

The modelincludesthree layersrepresenting the Wild Horse Flat, Michigan Flat,
Ryan Flat, and Lobo Flat portions of the WeS3texas Bolsons Aquifer (Layer 1),

the Igneous Aquifer (Layer 2), and the underlying Cretaceous and Permian units
(Layer3). Some areas of Layer 2 outside the boundary of the Igneous Aquifer are
activein order to allow flow between Layer 1 and_ayer 3.

See @M Task 10028 (Oliver, 2010) for a full description of the methods and
assumptionsusedin the groundwater availability model simulations.

The averaging of drawdowns and modeled available groundwater calculations
were based on model extent as opposed the official aquifer footprint. The
Igneous Aquifer model extent is a smoothed and somewhat smaller version of
the official footprint of the Igneous Aquifer. A comparison of these two areas is
shown in Figure 8.

Per Clarification Letter 20171208, we used P00 as the baseline year for
predictive model runs and drawdown averaging. Time interval for drawdown
averaging was 20002050, equivalent to 20162060 due to minimal change in
water levelsin wells from 2000 to 2010.

Desiredfuture conditions were assumedmet when the averagedrawdowns are
within 1 foot of the adopteddesired future conditions

Drawdowns were averagedover model extent.

The predictive model run for this analysisresulted in water levelsin somemodel
cells dropping below the baseelevation of the cell during the simulation. These
cellswere excludedfrom the averagingof drawdowns, which in turn resulted in
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Marathon
1

progressively lower pumping values through time. This is illustrated by the
declinein modeledavailable groundwater (seeTables7 and 8).

Modeled available groundwater values are slightly changed for 2060 and 2070
when compared with those reported in GAM Run 630 (Boghici and Bradley,
2018). This is because the previously reported values were datmined by
extrapolating the 2010-2050 trend shown in Oliver (2010), while the current
valueshave beenextracted from the model run outputdirectly.

This predictive run was unique to Groundwater ManagementArea4.

Grid file vintage: 01/20/2020.

Aquifer

The annual total pumping estimates was calculated as the sum of the annual
effective recharge amount and the annual volume of water depleted from the
aquifer basedon the desiredfuture condition.

Rechargewas assumedto occur evenly across the aerial extent of the aquifer.

Average annual precipitation (1971 through 2000) from the Climatic Atlas of
Texas (Narasimhan and others, 2008) was used to calculate annual effective
rechargevolumes.

The draft annual total pumping estimates are theum of the annual effective
recharge amount and the annual volume of water depleted from the aquifer
basedon the draft desired future condition. Annual volumeswere calculatedby
dividing the total volume by 50 years. For this report, we assumed the 50 s
was 2010 to 2060.

Calculatedwater level declineswere estimated uniformly acrossthe aquifer.

A detailed description of all parametersand assumptionsis availablein AA09-
09 (Thorkildsen and Backhouse 2010).

[Salt Basin portion of the] West Texas Bolsons (Wild Horse Flat, Michigan Flat, Ryan
Flat, and Lobo Flat) Aquifer

T

Version 1.01 of the groundwater availability flow model for the Igneous and
parts of the West Texas Bolson aquifers was used for this analysis with year
2000 asbaseline.SeeBeachand others (2004) for assumptionsand limitations
of the model.
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1 Themodelincludesthree layersrepresenting the Wild Horse Flat, Michigan Flat,
Ryan Flat and Lobo Flat portions of the West Texas Bolsons Aquifer (Layer 1)
the Igneous Aquifer (Layer 2), and the underlying Cretaceous and Permian units
(Layer3).

1 See GAM Task 2028 (Oliver, 2010) for a full description of the methods and
assumptionsusedin the groundwater availability model simulations.

1 Thesimulation was set up using average recharge as described in Beach and
others (2004) and wasrun from 2000 to 2060.

9 Per Clarification Letter 20171208, we used 2000 as the baseline year for
predictive model runs and drawdown averaging. Time interval for cawdown
averaging: 200632050, equivalent to 20102060 due to minimal change in water
levelsin wells from 2000 to 2010.

1 For the West Texas Bolsons in Culberson County, we used the methodology and
calculations described in GAM Ruth6-030_Addendum (Wade, 2020) to split
modeled available groundwater by individual Flats: Lobo, Wild Horse, and
Michigan. Later on, at the request of Culberson County Groundwater
Conservation District, we combined the totals for Wild Horse and Michigan flat
andreported them under Wild HorseFlat only in Tables11 and 12.

1 Drawdowns were averagedover model extent.

91 Desiredfuture conditions were assumedmet when the averagedrawdowns
were within 1 foot of the adopteddesired future conditions.

1 Thepredictive modelrun for this analysisresulted in water levelsin somemodel
cells dropping below the base elevation of the cell during the simulation. These
cells have been excluded from the averaging of drawdowns, which in turn
resulted in progressivelylower pumping values through time. This is illustrated
by the declinein modeled availablegroundwater (seeTables11 and 12).

1 Modeled available groundwater values are slightly changed for 2060 and 2070
when compared with those reported in GAM Rud6-030 (Boghici and Bradley,
2018). This is because the previously reported values were determined by
extrapolating the 2010-2050 trend shown in Oliver (2010), while the current
valueshave beenextracted from the model run outputdirectly.

1 Predictive run wasunique to Groundwater ManagementArea4.

1 Gridfile vintage: 01/20/2020.
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West Texas Bolsons (Presidio and Redford) Aquifer

1

Version 1.01 of the groundwater availability model of the Presidio and Redford
bolsons of the West TexaBolsons Aquifer was used with a baseline year of
2008. A new model run simulation was completed to determine the modeled
available groundwater that achieved thedesired future condition.

Themodelincludesthree layersrepresenting the Rio GrandeAlluvium (layer 1),
West Texas Bolsons (Presidio and Redford) Aquifer (layer 2), and Tertiary and
Cretaceouaunits (layer 3).

SeeWadeand Jigmond(2013) for assumptionsand limitations of the
groundwater availability model.

The recharge used for thesimulation represents average recharge from 1948
through 2008 (end year of model calibration). Pumping was adjusted in all
model layers and on both the United States and the Mexico sides of the aquifer
during the predictive run simulations.

An analysis ofthe Presidio and Redford bolsons indicate that there have been
minimal changes in water levels in the few wells with available data from 2008
through 2010. Therefore, consistent with the clarifications received from the
Groundwater Management Area 4 on Deenber 7, 2017, we assumed that a
2008-t0-2058 predictive simulation is equivalent to a 2016to-2060 predictive
simulation.

Drawdowns were calculated by subtracting 2008 simulated water levels from
2058 simulated water levelswhich were then averagedfor all active model cells

in Layer 1 and Layer 2 within the official aquifer boundary in Presidio County.
Drawdowns in model cells located in Mexico were excluded from averaging. We
assumed the desired future condition was met if the average drawdown value
was within 1 foot.

Predictive run was unique to Groundwater ManagementArea4.

Grid file vintage: 1/20/2020.
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RESULTS:

The results for the groundwater conservation districts (Tables 1, 3, 5, 7, 9, and 11), reflect
the ending yeardiscussed in the Parameters and Assumption Section of this report. For
planning purposes (Tables 2, 4, 6, 8, 10, and 12), the modeled available groundwater values
have been populated past the dates defined by the desired future conditions resolutions
using predictive model run results. Tables 1 through 12 show the combination of modeled
available groundwater summarized (1) by groundwater conservation district and county;

and (2) by county, river basin, and regional water planning area for use in the regiona

water planning process.

The modeledavailable groundwater that achievesthe desired future conditions adopted by
Groundwater ManagementArea4 is:

1 101,400 acrefeet per year from 2020 to 2060/2080 (Tables 1 and 2) for the Bone
Spring-Victorio Peak Aquifer. These volumes represent total pumping, defined as
the sum of net pumping and the irrigation return flow. Hudspeth County
Underground Water Conservation District No. 1 estimates that irrigation return
flow is about30 percentof net pumping.

1 8,163 acrefeet per year from 2020 to 2060/2080 (Tables 3 and 4) for the Capitan
Reef Complex Aquifer. This value includes 583 acfeet per year in Brewster
County; 7,580 acrefeet per yearin CulbersonCounty.

1 1,394 acre-feet per year from 2020 to 2060/2080 (Tables5 and 6) for the
Edwards-Trinity (Plateau)Aquifer.

1 11,336t0 11,331/11,331 acre-feetper year between 2020 and 2060/2080 (Tables
7 and 8) for the IgneousAquifer.

1 7,327 acrefeet per year from 2020 to 2060/2080 (Tables 9 and 10) for the
Marathon Aquifer.

9 58,580 to 57,754 acrefeet per year between 2020 and 2060/2080 (Tables 11 and
12) for the West Texas Bolsons (including the Salt Bolson and Presidio and Redford
Bolsons).

1Note: Since the desired future conditions were defined b@roundwater Management Area 4 only to ye&060,
the groundwater pumping volumes reported past 2060 in Tables 1-12 may not honor said desired future
conditions. The 2070 and 2080 pumping volumesare reported here as GroundwaterAvailability for useby the
regional water planning areas.
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Location Map
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FIGUREL. REGIONAL WATER PLANNING AREAS (RWPAS), GROUNDWATER
CONSERVATION DISTRICTS (GCDS), UNDERGROUND WATER
CONSERVATION DISTRICTS (UWCD), AND COUNTIES IN THE VICINITY
OF THE BONESPRINGVICTORIO PEAK AQUIFER IN GROUNDWATER
MANAGEMENTAREAA4.



GAMRuUNn21-010 MAG:Modeled Available Groundwater for the aquifersin Groundwater ManagementArea4
January21,2022
Pagel6 of 37

Groundwater Availability Model for
the Bone Spring - Victorio Peak
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TABLE 1.MODELEDAVAILABLE GROUNDWATERFOR THE BONE3 0 2 ) VICTORIO
PEAKAQUIFERIN GROUNDWATERVANAGEMENTAREA4SUMMARIZED
BY UNDERGROUNDWATER CONSERVATIONDISTRICT (UWCD) AND
COUNTY FOR EACH DECADE BETWEEN 2020 AND 206ALUESARE IN
L # 2 %Z & WWNEARD %2

Groundwater - County 2020 2030 2040 2050 2060

Conservation District

Hudspeth County UWCD | Hudspeth 101,400 101,400 101,400 101,400 101,400

Nodistrict -County Hudspeth 0 0 0 0 0

Total 101,400 101,400 101,400 101,400 101,400
TABLE?2. MODELED! 6! ) , ' ", % "2/ 5. $7!' 4%2 &/ 2 4(% "/ .

VICTORIO PEAK AQUIFER IN GROUNDWATER MANAGEMENT AREA 4
SUMMARIZEDBY COUNTYREGIONALWATER PLANNINGAREA(RWPA),
AND RIVERBASIN FOREACHDECADE BETWEENO020 AND 2080.
VALUESAREIN! # 2 %Z SPHVEAR.

County RWPA | River Basin 2020 2030 2040 2050 2060 2070 2080

Hudspeth E Rio Grande 101,400 | 101,400 | 101,400 | 101,400 | 101,400 | 101,400 | 101,400
Total 101,400 | 101,400 | 101,400 | 101,400 | 101,400 | 101,400 | 101,400

%
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FIGURE3. REGIONAL WATERPLANNING AREAS (RWPAS), GROUNDWATER
CONSERVATION DISTRICTS (GCDS), UNDERGROUND WATER
CONSERVATION DISTRICTS (UWCD), AND COUNTIES IN THE VICINITY
OF THE CAPITAN REEF COMPLEX AQUIFER IN GROUNDWATER
MANAGEMENTAREAA4.
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FIGURE4A. AREASCOVEREBY THE GROUNDWATERAVAILABILITY MODELFOR
THE CAPITAN REEF COMPLEX AQUIFER IN GROUNDWATER
MANAGEMENTAREAA4.
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TABLE 3. MODELED AVAILABLE GROUNDWATER FOR THE CAPITAN AQUIFER IN
GROUNDWATER MANAGEMENT AREASUMMARIZED BY
GROUNDWATER CONSERVATION DISTRICT (GCD) AND COUNTY FOR
%! # ( $%H! $% " %4 7 %%. ¢mgmn ! . $ ¢qmemns8
PERYEAR.
Groundwater Count 2020 2030 2040 2050 2060
Conservation District y
Brewster County GCD Brewster 583 583 583 583 583
CulbersonCounty GCD Culberson 7,580 7,580 7,580 7,580 7,580
Total 8,163 8,163 8,163 8,163 8,163

TABLEA4. MODELED AVAILABLE GROUNDWATER FOR THE CAPITAN AQUIFER IN
GROUNDWATER MANAGEMENT AREA 4 SUMMARIZED BY COUNTY,
REGIONAL WATER PLANNING ARE(RWPA), AND RIVER BASIN FOR
%! # ( $%HE! $% " %47 %%. ¢mmgmn ! . $ mymns
PERYEAR.

County RWPA | River Basin 2020 2030 2040 2050 2060 2070 2080
Brewster E Rio Grande 583 583 583 583 583 583 583
Culberson E Rio Grande 7,580 7,580 7,580 7,580 7,580 | 7,580 7,580

Total 8,163 8,163 8,163 8,163 8,163 | 8,163 8,163

6!

6!

5

5
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FIGURE5. REGIONAL WATER PLANNING AREAS (RWPAS), GROUNDWATER
CONSERVATIONDISTRICTS (GCDS), UNDERGROUND WATER
CONSERVATION DISTRICTS (UWCD), AND COUNTIES IN FHEINITY
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Location Map

Alternative Groundwater Availability
Model for the Edwards-Trinity
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FIGUREG. AREAS COVERED BY THE ALTERNATIVE GROUNDWATER AVAILABILITY
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TABLES.

-1 $ %, %$
(PLATEAU) AQUIFER IN GROUNDWATER MANAGEMENT AREA 4
SUMMARIZED BY GROUNDWATER CONSERVATION DISTRICT (GCD)
AND COUNTY FOR EACH DECADE BETWEEN 2020 AND 2060. VEABU

16l ), 1",

% 1

2/ 5.

$7! 4 %2

&1 2

ARE) . I #2 %Z &M 0 %2
Groundwater - County | 2020 2030 2040 | 2050 2060
Conservation District
Brewster County GCD Brewster 1,394 1,394 1,394 1,394 1,394
Total 1,394 1,394 1,394 1,394 1,394

MODELED AVAILABLE GROUNDWATERFORTIR&E 7! 2$3242) . ) 49

4( %

TABLEG.
(PLATEAU) AQUIFER IN GROUNDWATER MANAGEMENT AREA 4
SUMMARIZED BY COUNTY, REGIONAL WATER PLANNING AREA (RWPA),
AND RIVERBASIN FOREACHDECADE BETWEENR020 AND 2080.
VALUESAREIN! # 2 %Z SPERYEAR.
County RWPA | River Basin 2020 2030 2040 2050 2060 2070 2080
Brewster E RioGrande 1,394 1,394 1,394 1,394 1,394 | 1,394 1,394
Total 1,394 1,394 1,394 1,394 1,394 | 1,394 1,394

%
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FIGURE7. REGIONAL WATER PLANNING AREARWPAS), GROUNDWATER
CONSERVATION DISTRICTS (GCDS), UNDERGROUND WATER
CONSERVATION DISTRICTS (UWCD), AND COUNTIES IN THE VICINITY
OFTHE IGNEOUSAQUIFERIN GROUNDWATERVMANAGEMENTAREAA4.
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FIGURES8. AREASCOVEREDBY THE GROUNDWATERAVAILABILITY MODELFOR
THEIGNEOUSAQUIFERIN GROUNDWATERMANAGEMENTAREAA4.
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TABLE?7. MODELEDAVAILABLEGROUNDWATERFORTHE IGNEOUSAQUIFERIN
GROUNDWATER MANAGEMENT AREA 4 SUMMARIZED BY
GROUNDWATER CONSERVATION DISTRICT (GCD), UNDERGROUND
WATER CONSERVATION DISTRICT (UWCD), AND COUNTY FOR EACH
$%HE! $% " %47 %%. ¢mgm ! . $ qgmemn8 6!, 5 %3
YEAR.
Groundwater Count 2020 2030 2040 2050 2060
Conservation District y
Brewster County GCD Brewster 2,587 2,587 2,586 2,583 2,582
CulbersonCounty GCD Culberson 99 99 99 99 99
JeffDavisCounty UWCD JeffDavis 4,585 4,585 4,585 4,585 4,585
Presidio County UWCD Presidio 4,065 4,065 4,065 4,065 4,065
Total 11,336 11,336 11,335 11,332 11,331

TABLES. MODELEDAVAILABLEGROUNDWATERFORTHE IGNEOUSAQUIFERIN
GROUNDWATER MANAGEMENT AREA 4 SUMMARIZED BY COUNTY,
REGIONAL WATER PLANNING AREA (RWPA), AND RIVER BASIN FOR
EACH DECADE BETWEEN 2020 AND 2080. VALUES ARE IM 2 %Z & % %4
PERYEAR
County RWPA | River Basin 2020 2030 2040 2050 2060 2070 2080
Brewster E Rio Grande 2,587 2,587 2,586 2,583 2,582 2,582 2,582
Culberson E Rio Grande 99 99 99 99 99 99 99
JeffDavis E Rio Grande 4,585 4,585 4,585 4,585 4,585 4,585 4,585
Presidio E Rio Grande 4,065 4,065 4,065 4,065 4,065 4,065 4,065
Total 11,336 | 11,336 | 11,335 | 11,332 | 11,331 | 11,331 | 11,331

2
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FIGURES. REGIONAL WATER PLANNING AREAS (RWPAS), GROUNDWATER
CONSERVATION DISTRICTS (GCDENDERGROUND WATER
CONSERVATION DISTRICTS (UWCD), AND COUNTIES IN THE VICINITY
OF THE MARATHON AQUIFER IN GROUNDWATER MANAGEMENT AREA
4.
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FIGURE10. GROUNDWATER MANAGEMENT AREAS (GMAS) AND COUNTIES IN THE
VICINITY OF THEMARATHON AQUIFER IN GROUNDWATER
MANAGEMENTAREAA4.



